Guided by the Consolidated Framework for Implementation Research (CFIR), this study aimed to identify factors that influence implementation of evidence-based provider and client-oriented strategies to promote colorectal cancer (CRC) screening in safety net health systems. Site visits and key informant interviews (n¼33) were conducted with project leaders and staff in five health systems funded by an American Cancer Society grants program. Within-and cross-site analyses identified CFIR constructs that influenced implementation of provider and client-oriented strategies to promote CRC screening through colonoscopies and fecal immunochemical tests. Of the five CFIR domains, constructs within four CFIR domains (inner setting, outer setting, individual characteristics and process domains) were particularly salient in discussions of implementation while constructs within one CFIR domain (characteristics of the intervention) were not. This study provides a detailed description of how facilitating and inhibiting factors influenced the implementation of evidence-based practices related to CRC screening within safety net health systems. These findings can inform future efforts to promote evidence-based strategies to increase CRC screening rates in safety net health systems.
Introduction
Colorectal cancer (CRC) is the second leading cause of cancer deaths in the United States [1] . Although both incidence and mortality have declined over the past decade, driven in part by increased screening, there are clear disparities between non-Hispanic whites and other racial/ethnic groups in the United States [1] [2] [3] [4] [5] . Given that a substantial proportion of CRC deaths can be avoided with increased uptake of CRC screening, strengthened efforts to implement evidence-based strategies to promote CRC screening are warranted, especially among populations with lower screening rates [6] [7] [8] .
The Guide to Community Preventive Services (Community Guide) publishes recommendations for evidence-based practices (EBPs) to increase screening for breast, cervical and CRCs [9] . Current Community Guide recommendations to increase CRC screening include both client-oriented (e.g. client reminders, small media, one-on-one education, reducing structural barriers) and provideroriented (e.g. provider reminder and recall systems, and provider assessment and feedback) interventions [9, 10] . Despite these EBPs, increasing CRC screening rates can be challenging due to both patient and structural barriers [7] . From the provider perspective, there has been a strong governmental push for the incorporation of electronic medical records (EMRs) into health care practice for meaningful use [11] [12] . EMRs have clear utility in implementing EBPs for CRC screening promotion (e.g. patient and provider reminder systems). Although there has been substantial momentum to adopt EMR technology, doing so is challenging [13] . Common barriers to establishing EMRs include high costs to purchase and maintain, as well as concerns about impact on provider pace and workflow, usability and need for technical support [14] . Additional concerns related to CRC screening include understanding and making decisions based on complex algorithms that determine screening schedule, the range of tests available [i.e. sensitive guaiac-based fecal occult blood tests, fecal immunochemical tests (FIT), sigmoidoscopy and colonoscopy], and the need for data sharing between specialists, laboratories that report test results and primary care providers [7, 8] .
From a patient perspective, empirical data suggest important differences in test acceptability among underserved groups [8, 15] . Patient barriers to colonoscopy include the burdensome nature of the laxative bowel preparation, as well as other difficulties including anticipation of pain, anxiety and feelings of embarrassment and vulnerability [16] . Other barriers include inadequate knowledge, fear of finding cancer, financial hardship and sociocultural factors such as cultural cancer beliefs, language barriers and distrust of the medical system [8, 17] .
American Cancer Society (ACS), Centers for Disease Control and Prevention and Centers for Medicare and Medicaid Services, among others, have prioritized efforts to increase CRC screening in the United States in recent years. Related to these efforts, ACS's Community Health Initiatives CHANGE Grants program funds safety net health systems, primarily federally qualified health centers (FQHCs), to implement EBPs to increase breast and/ or CRC screening. Approximately two-thirds of patients served at FQHCs are racial/ethnic minorities, low income and uninsured [18] . In 2014, <35% of FQHC patients aged 51-74 had been appropriately screened for CRC [19] . FQHCs and other safety net health systems that reach vulnerable populations are key partners in reducing cancer disparities, especially with increased utilization of quality measures that include CRC screening rates [8] .
The purpose of this study is to identify and describe factors influencing the implementation of EBPs to increase CRC screening among five safety net systems in the United States. The study, a collaborative effort between the ACS and the Emory Prevention Research Center, was guided by the Consolidated Framework for Implementation Research (CFIR) [20] . The CFIR provides a guiding framework for assessing why implementation efforts excel or struggle in various settings. Barriers and facilitators are categorized into five critical domains: intervention characteristics, outer setting, inner setting, characteristics of the individual and the process of implementation. At least one review of the published literature on CRC has identified a 'mismatch' in that research tends to focus on the screening tests themselves rather than implementation of strategies already proven to be effective [7] . Our study attempts to fill this gap as well as broaden the application of CFIR to secondary prevention of cancer.
Materials and methods
This study is a secondary analysis of data collected for an evaluation of the ACS's Community Health Initiatives CHANGE Grants program. The majority of the grants were for $50 000, with a range from $40 000 to $80 000. As part of the evaluation, 9 of 68 funded systems were purposively selected for site visits to maximize variation across cancer type, priority population, level of implementation, geographic location and corporate funders. Both qualitative and quantitative data were collected. Semi-structured interviews were conducted with 3-9 key informants per site and with local ACS staff providing technical assistance to the selected sites. Evaluators attempted to interview all identified staff, including leadership (e.g. executive directors and chief medical officers) and implementers (e.g. medical assistants, community health workers and patient navigators). Most interviews were conducted M. C. Kegler et al.
one-on-one; in a few cases interviews were conducted with 2-3 staff simultaneously. The current analyses focus on the five sites that were funded to increase CRC screening rates. Among these, 33 interviews were conducted.
Data collection
Interview guides were tailored for category of respondent (i.e. grantee leadership, grantee staff and ACS staff) and questions addressed intervention selection, startup activities, implementation, policy and practice-level changes, staffing structure, challenges and facilitators. Interviews averaged 60 min in length and were audio recorded and transcribed verbatim. Quantitative data were submitted via quarterly reports to ACS through an online tracking tool. Data included the number of contacts made through client-directed interventions, screening targets and the actual number of patients screened. Data were entered into the online tracking tool by ACS staff. The study protocol was reviewed and approved by the Morehouse School of Medicine Institutional Review Board.
Data analysis
A codebook was developed based on the CFIR constructs and definitions, and expanded to include codes generated from the interview guide questions and related themes that emerged from the interviews. Six analysts participated in refining the codebook by coding two transcripts from one system. Once consensus on code definitions was achieved, two coders coded remaining transcripts independently with discrepancies resolved through discussion. For each site (or case), one coder was designated as an expert and reviewed all transcripts from that site, as well as site documents including grant proposals and reports. Final codes were applied to the transcripts using NVivo 10.
We then distilled the data into brief summaries for each site (or case) [21] . For each CFIR construct, we used NVivo 10 to generate a report that included all text coded for each construct from all transcripts within each site. The site expert used this report to summarize findings related to each CFIR construct.
We then completed a cross-case analysis to identify CFIR constructs that demonstrated salience in implementing EBPs across sites. The summaries of constructs for each site were placed into a crosscase matrix. We indicated magnitude of influence by examining the proportion of transcripts within a site that mentioned the construct (e.g. none, a few, some, many, most and all). We also recorded valence by indicating whether the key informants described the construct's influence on implementation as positive, negative, mixed or simply descriptive with no valence. Salient constructs were those that were discussed in the majority of sites (three or more) by the majority of respondents (more than half). Trustworthiness of our results was enhanced through double coding, site experts and detailed audit trails [21, 22] . Table I briefly describes each of the five sites. Three of the grantees were FQHCs. Two were large and complex health systems (i.e. with hospitals), and one of these partnered with a FQHC. Two sites promoted FIT screenings and three promoted colonoscopies. Sites implemented varying combinations of client-and provider-oriented EBPs. The most commonly used client-oriented EBPs were client reminders and small media, with four sites implementing each of these. One-on-one education and reducing structural barriers were addressed by three sites each. Patient navigation, one approach to reducing structural barriers [9, 23] , was implemented in three sites. Provider-oriented EBPs were less common, with two sites implementing provider reminder and recall systems and one site implementing provider assessment and feedback. According to the grantee final reports, four sites exceeded their screening goals. Report data were not available for the fifth site, but interviewees stated their goals were met.
Results
Twelve of the 39 CFIR constructs and subconstructs emerged as salient across the five cases (Table II) . Four constructs were from the process domain and five were from the inner Efforts to increase colorectal cancer screening 
Site B 8 Community hospital and health system (large)
Site C 7 University health system with FQHC partner (large with small partner)
No final report a Large >40 000 patients; Medium 15 000-40 000 patients; Small <15 000 patients. 
Salient process of implementation domain constructs

Planning
Planning, salient in all five sites, refers to activities conducted prior to the actual implementation or rolling out of the CHANGE program at each site (Table II) . .so say that the cancer rate is 1%, and the rate of polypectomies currently is 5% for the general population, so then say it's 10%. So we basically just said your risk is pretty low. So based on those numbers, tell us how much would you like to expand your likelihood of finding one cancer, let's say, per hospital, which was not likely. And so each hospital then told us how many colonoscopies.' Site-specific planning activities ranged from formal to informal. Site A followed a quality improvement (QI) process (Plan, Do, Study, Act), as did Site B in developing a workflow to examine the process from beginning to end using QI techniques from LEAN [24, 25] . Site D, in contrast, held a kickoff meeting and trained community health advisors for their expanded roles and spent time finding providers who would accept Medicare rates.
Engaging implementation leaders
Three sites discussed the role of implementation leaders (Table II) . Patient navigators, health 
Efforts to increase colorectal cancer screening educators, nurses or medical assistants were typically mentioned as implementing the major tasks associated with the CHANGE program.
Respondents from Sites B and C, for example, described the critical role of the patient navigator. In Site B, the navigator focused on patient reminders, education for colonoscopy preparation and appointments, referrals and follow-up. In Site C, the navigator prepared provider reports on referrals and conducted one-on-one education: 'She would give us reports about how many patients she had talked to, how many patients were referred, how many patients actually got colonoscopies, etc.'
Executing
The executing construct, salient in all five sites, was applied to capture detailed descriptions of implementation processes, as well as facilitators and barriers to implementation (Table II) . Across sites, integration of new roles and responsibilities was most frequently mentioned as an important step for execution, along with increasing the functionality of EMR for promoting and tracking CRC screening. Among sites that described mixed effects of this construct, the negative effects mostly referred to delayed implementation due to the following timeconsuming factors: engaging providers, preparing staff for implementation, setting up referral systems with partnering organizations and determining appropriate routes of care for patients with different screening outcomes and insurance status. A respondent from Site C described on-boarding the navigator:
. . .So what I did is made sure that we got her (name) hooked up so that she had access to things [. . .]. They get a badge, they have a jacket, they get screened so they can see other patients, they sign HIPAA arrangements so that they're an integral part, they have access to our medical record, they have access to physicians, they have access to email, they have access to the [name] resources so that they can effectively manage patients here at the hospital. So the best way to do that is to integrate them. It's not easy, it takes a lot more effort and time, but it's worth doing because you can get much more out of them.
Evaluating and reflecting
Reflecting and evaluating was salient in all sites, but was viewed positively in one site and had mixed or neutral effects in the other sites (Table II) . In general, positive impact upon implementation resulted from the ongoing evaluation data collected through the EMR and other program logs, informing major implementers about progress and deficiencies during active implementation phases. Negative influences stemmed from lacking such data or the means to collect these data to capture the key processes involved in the program, as well as inaccuracy of the data. Respondents from Site B described EMR and complementary tracking systems in significant detail, noting how they were able to monitor the no-show rates and impact of the patient navigator. Site C also had strong tracking systems, maintained by the navigator who pulled data from the EMR but maintained her own spreadsheet. Site D was similarly not able to track the full set of indicators through the EMR, so they developed spreadsheets and other tracking tools to facilitate evaluation. A respondent from Site D explained: 'They [CHA contacts] aren't getting documented in our EMR, the doctor's encounters, the nurse's encounters; those are all in here, but not the CHAs right now.'
Salient inner setting domain constructs
Structural characteristics
Structural characteristics, (i.e. the social architecture, age, maturity and size of an organization) was salient in all sites, although not consistently positive in any of the sites (Table II) . All sites described the structural characteristics of their health systems with information about the organization's size, number of locations, staff capacity and patient volume. Many also described how the size of M. C. Kegler et al.
the health system affected implementation of EBPs for cancer screenings and other new programs. While bigger organizations possessed more resources and greater capacity to serve a relatively large volume of patients, many reflected on the associated difficulties in communicating across departments and overcoming bureaucratic hurdles to complete tasks. For example, Site B described how the size of their health system was advantageous because of the high patient volume, which helped them to achieve screening goals; however this also meant that significant coordination and communication was required across a large number of partner sites, with miscommunication as a challenge. A respondent from Site C described how structural characteristics created a challenge:
It's a matter of capacity of the system. So if we only have four rooms to do colonoscopies, and a colonoscopy takes one hour to an hour-anda-half a piece, including lunch you're only going to be able to do at best eight colonoscopies in a day. Eight colonoscopies a day is nothing. We could do two hours of seeing patients to get eight colonoscopies out of two hours of seeing patients. Then the issue becomes what's the capacity to be able to do that many colonoscopies?
Networks, teamwork and collaboration
Networks, teamwork and collaboration were described as positive influences in three sites, and mixed in two others. Salient across all five sites, the positive accounts of networks, teamwork and collaboration emerged when key implementers worked closely with other team members to serve patients. Negative effects emerged from difficulties with communication across multiple departments in relatively large teams or decentralized organizations and partnerships. To illustrate, Site A took pride in being a patient-centered medical home with a strong team culture. Regularly scheduled and impromptu team meetings helped facilitate implementation, as did teamwork and collaborative relationships between the medical assistants and providers. Site C described a process that involved many staff members given the number and complexity of the partnerships in place. A respondent from Site C explained:
I work out of both of our locations and I really oversee a number of our area partnerships. So whether that be the residency training programs or new relationships for services that are going to come onsite or maintaining relationships we've had for a very long time. So if we get approached for donated services, for any kind of diagnostic exam, I kind of work with those area partners to see what is going to be the best system here to refer patients, make sure that it's pretty seamless for them, and then, of course, get the results.
Compatibility
Compatibility, described as the degree of fit between an intervention and the values of the involved individuals, as well as fit within existing workflows and systems, was seen as a positive influence in four sites. These sites described how integrating the program for increasing cancer screening into the health system's organizing infrastructure or standard procedures helped with implementation, and that the compatibility between the EBPs and the organizational priorities and experiences was key to implementation effectiveness. For example, the EBPs promoting FIT screenings in Site A were incorporated into the medical assistants' routine responsibilities, so they did not add a significant amount of work. A respondent from Site A described: 'It wasn't tough transitioning into that because it was something I always wanted to do anyway. But just trying to get onboard and get acclimated to what we needed to do and once we got acclimated to it, it was a piece of cake.'
Leadership engagement
Leadership engagement was salient in four of the sites and was consistently described as a positive influence on implementation with active roles in Efforts to increase colorectal cancer screening selling the project, providing support, spelling out roles for key staff and providing feedback on progress toward goals. Respondents from Site A described how a specific medical leader was engaged with the project by making the case for it initially, motivating staff throughout the process, and providing regular updates on screening rates. A respondent from Site B explained:
CEOs, CFOs, and nurse executives. They're all at the table asking questions because they've approved resources so where are you with the resources that we've approved? And also, they're going to want to see the outcome. The team approved the data collection upfront and we established accountability up front.
Available resources
Available resources, which we often double-coded with training, were salient in four sites, with mixed views on how it influenced implementation in most of these sites (Table II) . In addition to training, available resources referred to the EMR and its ability to identify patients due for screening and send reminders to providers before patient appointments.
Complementary grant funding, physical space, access to patient records and key staff, patient education materials and lack of funding for various aspects of the screening process such as transportation were also mentioned. Respondents from Site E, e.g. described how ACS provided a useful training kit and also described how they lacked resources to assign a specific person to implement the intervention:
I think it would help if we had a little bit more additional money or funding to maybe have somebody that's dedicated to this, because then we can okay, this is almost like a case manager, this person is going to navigate these people through the system, make sure that it gets done. . .Right now, we don't have that system in place where we're able to do that.
Salient constructs from the outer settings
Patient needs and resources
The patient needs and resources construct, or the extent to which specific patient needs, as well as barriers and facilitators to meet those needs, are accurately known and prioritized by the organization, was salient in all sites. This construct was viewed as a positive influence in one site, with mixed or neutral perspectives expressed in the other sites (Table II) . Across sites, negative effects included educational materials not written at the appropriate literacy level, lack of translated materials (e.g. English to Spanish) and/or insufficient attention given to addressing patients' perceived barriers to screening, such as fear of pain or fatalistic thoughts regarding the potential diagnosis of cancer. Positive effects included sites being 'patient-centered' and setting patients' needs and experiences as priorities, which aided sites in overcoming challenges throughout implementation. Respondents from Site D, one of the sites with a mixed perspective, discussed financial barriers for underserved patients. They expressed a strong commitment to identifying funding for patients without insurance and use of a sliding fee scale, but also shared additional challenges: 'We don't help with the transportation side [. . .] so some of them, they do tell you, well I don't have the money for the medicine. So they don't have the money for the medicine [. . .] they don't have money for the bus.' Respondents from Site E described patient needs related to languages and cost of services, as well as the need for additional funds to do more for patients in terms of education, outreach, and patient cost/barrier reduction.
Cosmopolitanism
Cosmopolitanism, or the degree to which an organization is networked with other external organizations, was described as a positive influence on implementing EBPs in two sites, with mixed views in two other sites (Table II) .
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Overall, cosmopolitanism was viewed as bringing in more funding and resources, and increasing access to screening services (especially colonoscopies) for uninsured and underinsured patients. Site B respondents discussed having built long-term connections with health care organizations in their city, and it was these partnerships, namely local committees and workgroups that helped them to get the grant and successfully implement what was proposed. Site D respondents also reported having collaborative relationships with specialists at other health clinics. These relationships enabled them to screen more patients, but occasionally caused scheduling delays and challenges related to fee schedules. Site E describes:
We also have a relationship with a provider in the area, a consultant, a gastroenterologist, who accepts [name] plan. So we were able to contact him and say listen, if we send you these people, will you take them? And of course he was happy to take them.
Salient constructs from the individual characteristics domain
Other personal attributes
Other personal attributes were salient in three sites, with positive influences on implementation (Table II) . In Site C, e.g. the navigator was viewed as enthusiastic, motivated, detail-oriented and organized, with relevant experience and familiarity with the city. She describes:
Well, first of all, I was familiar with the community, that's a big role because you have to be familiar with the population you serve in the area, especially when navigating patients because even like down to transportation, you have to answer certain questions there.
Across sites, respondents described how prior work, life experiences and personality had a positive impact on implementation.
Discussion
This study provides an in-depth qualitative examination of the process of implementing EBPs related to CRC screening within safety net systems using CFIR as a theoretical lens through which to identify facilitating and inhibiting factors [20] . Our findings have the potential to inform policies and practices in other safety net systems interested in improving their CRC screening rates, as well as contribute to the growing body of literature that uses CFIR to examine implementation processes [20, [26] [27] [28] .
We identified five salient constructs from the inner setting domain. Two of these, structural characteristics and networks, teamwork and collaboration, were salient across all five sites. Our findings highlight the advantages and disadvantages of large, complex organizations relative to smaller systems. Larger sites in our study generally reported greater capacity [e.g. an in-house information technology (IT) expert or lab], but size also added more layers of administration and a need for increased communication. We also observed that networks, teamwork and collaboration were viewed as positive in sites with strong team orientations. When new collaborations or teams were necessitated by the EBPs, such as new relationships with GI specialists for colonoscopies, difficulties with communication and coordination often arose, at least initially. Compatibility, leadership engagement and available resources were also salient in our study.
Prior implementation studies focused on cancer screening have similarly identified barriers and facilitators that could be categorized within the inner setting domain [29, 30] . For example, MartinezGutierrez et al. [31] observed that separate clinics devoted to prevention (i.e. structure) and reminder systems in EMRs (i.e. available resources) facilitated screening in an FQHC setting. Similar to our findings, a recent pre-implementation study documented that communication challenges and a decentralized structure were expected to present barriers to implementing a FIT-based screening program [29] .
Efforts to increase colorectal cancer screening Prior studies that examined implementation of cancer screening have documented key implementation processes that help to increase cancer screening rates [32] , as well as the importance of an implementation leader [31] . We identified four salient constructs from the process domain: planning, engagement of formally appointed implementation leaders, execution and reflecting and evaluating. Two of these, planning and reflecting and evaluating were salient in all five sites. Planning was generally described as having a positive influence on implementation. Reflecting and evaluating was similarly salient in all sites, but was generally viewed as having mixed effects on implementation. Negative perspectives stemmed from challenges in capturing accurate data about key processes (e.g. one-on-one education, completed referrals) and positive perspectives were related to the usefulness of tracking progress toward goal achievement. Much of the discussion, positive and negative, centered on utility and challenges associated with EMRs.
Other studies related to cancer screening have identified community and professional norms, federal initiatives such as patient-centered medical homes, reporting requirements on quality measures and reimbursement policies as facilitators and barriers that stem from the outer setting [33, 34] . Of note, these factors, which fall under external policies and incentives within CFIR, did not emerge as salient in our study, although attention to these factors may partially explain why many sites felt the EBPs were compatible with their existing workflow and priorities. Patient-related barriers have also been identified in a number of cancer-focused studies [29, 31, 33] . We observed two salient constructs within the outer setting domain: patient needs and resources, and cosmopolitanism. Limiting the number of interfaces across organizational boundaries, which is similar to our finding related to challenges in forming new partnerships for screening and diagnostic colonoscopies, has been found to facilitate follow-up care related to cancer screening [32] .
Only one construct from the individual characteristics domain, other personal attributes (e.g. personality and personal experience), was salient in a majority of sites. Provider characteristics, provider concerns and prior QI experience have been identified as important in other studies [29, 31, 35] . No constructs from the intervention characteristics domain were salient. This is surprising given the prominence of this domain within a large body of research on diffusion of innovations [36] . Given the frequency of discussions about EMRs in our study and others, however, it may be a definitional issue. We generally classified discussion of EMRs as a process or inner setting variable, but we could have viewed them as a component of the intervention (i.e. integrating reminder systems into EMRs). Over time, consensus may emerge on how best to define various dimensions of CFIR constructs within categories of interventions (e.g. preventive screening).
This study has several limitations. The first is that the original evaluation study and associated interview guides were not explicitly informed by CFIR. Thus, it is possible that the constructs that did not emerge as salient in our study were simply not addressed in the interviews. On the other hand, the fact that we were able to classify almost all of the interview responses into CFIR constructs affirms its comprehensiveness as a tool for examining implementation in a range of settings. Second, our findings are based on the perspectives of those actively involved in the implementation process as opposed to a more analytic approach to identifying which constructs are associated with level of implementation, such as site-ordered matrices and pattern matching [22] . A third limitation stems from the complexity of the program. Each site implemented different combinations of provider and clientoriented strategies and our analysis focuses on the program in general, and not on specific strategies (e.g. provider assessment and feedback versus client reminders).
Despite these limitations, our study is the first to systematically examine implementation of EBPs to promote CRC screening in multiple real-world safety net systems using CFIR. Other studies have examined various aspects of implementation related to cancer screening, but have generally not used CFIR as an organizing theoretical framework, thus making it complicated to compare findings across M. C. Kegler et al. studies [31] [32] [33] . Synthesis across studies is further complicated as a number of existing studies have not been grounded in real-world implementation, but rather focus on general or anticipated barriers and facilitators [29] [30] [31] [32] [33] [34] . Future research should focus on whether our findings are replicated in other types of health care settings and for other types of cancers and preventive services. Understanding the capacities required to implement EBPs for cancer screening in safety net systems is an important step in facilitating practice change to reduce health disparities in cancer screening.
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